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A Practical Report on Self-Learning utilizing pgtracer at
an Actual Programming Class

MIYUKI MURATA™  NAOKO KATO"
TETSURO KAKESHITA™

Abstract: We are developing a programming education support tool pgtracer for programming beginners. Pgtracer is running
on Moodle and provides fill-in-the-blank questions. A question is composed of a C++ program and a trace table. Moreover,
pgtracer automatically collects learning log of the students and provides data analysis functions for the collected log. The data
analysis functions will support teachers to recognize learning activity and achievement of each student and the entire class. We
assigned homework utilizing pgtracer to the students taking a programming course at National Institute of Technology,
Kumamoto college in 2016 and 2017. In 2016, the number of students utilizing pgtracer was not many and we found many
students whose understanding of the trace table is not enough. We included the fill-in-the-blank questions in mini tests and
examinations in 2017 and reflected the learning achievement of the student to the student’s evaluation of the programming
course. As a result, student’s learning activities are greatly improved. Furthermore, we spend more time for the explanation to
introduce pgtracer and use trace tables in the lecture and exercise. As a result, student’s understanding of the trace table was
improved. In this paper, we report self-learning utilizing pgtracer at an actual programming class. Then we consider the
student’s activity utilizing the student’s log collected by pgtracer.

Keywords: computer programming education, e-learning, Moodle, fill-in-the-blank question, learning analytics
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Technology, Kumamoto College.

LD | BR 3 3 | Hf
2015 LIRS
S RS 24 J@ip 2
~AfarvruersrsIvs | 24 % 1
A=T A AN N KRSk 2
2016 ‘LI AN
A=A N/ ¥ 14 %M 1
A=V AN/ ¥ || 24 i 1
~AaryTurIIvs | 24 %M 1
1% R ALER 3 EiE 2

AN E MO 572N, potracer R, B,
fRETERMZ e 7 & LTIEET 5. pgtracer 1FULEE L7
B OoEREE LT, FEBEE, FET L OO
HE, MIREZ & OoHTiRE, /HE Z L OOTHERE, Mg~
0 A SHIHERE A R T 5.

pgtracer CR¥ECT& HREA 7 a %, HEE— K (H
BRREBR), TEORRIFERR, MESPHERED R R/
TR, FIREBIREEOLFEAT v T OAMNTOF RN H
5. HEE—FOBBHTIE, ZAERREEATTDH=O
2, BT 17T 5D FHIERIZE Y, & OIERE
ETDH. 2T, EEXEWEMRT v 7T L5 THE I 30F
11 DT TERWEE, RIRFCIERROHENIT TE 220,
% 2T, pgtracer X, fREOREHBICTHED LIzT 0 s T
L ar A« FTL, PL—RARERKTH. ZhiZ
X 5T, pgtracer [ZEMRT v 75 b —FLRVFETH
STHELL ERZHETES.

3. E¥T57nI5=VIHE

31 EBARE/N\RKXvYURRIZBIFEZTIOTSzUIH
BA)VXaS A

REARRH\NF v 2 SR, N RE S 2 7 & TR,
BEAADT A TR, AL FE AT ATERBH Y,
BB & 72 B AT R LFEEHM & LW, 3¥XTo
FAIZH L THRBHERB LTIy T I VI HE LT
STWVWD (K1), £z, HMBHE LTHEHEMIIL U
Tur IV IRANREIN TN,

REAREH TIX 2016 EEEICH U ¥ 2T ANRWESH, £
EEITTHI X2 T A03BITSN TS, BAY X2 T A
O TEMBERTZE) X, FirVXaT7s60 [Tarss3v
% P B = /A AN/~ ¥ - 3 | I Ao o s W=
FriEER B CHEAT AHRBEREFR L TH .

2016 “EFEICIE, IBA Y F =T o0 [HEBHER TS 0%
HNZBWT, 2007 FEX, FhVXaT7L60 70773
T EERE IR\ T, patracer (2 K A B EREEA L L.

© 2018 Information Processing Society of Japan

goo0o0ooboooooozoisdsd

# 2 EEERIFPOREAF T 2—0
Table 2 Lecture Plan of Fundamental of Computer Science
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Table 7 Information of Question(6)-1
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Table 8 Information of Question(9)-2
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81 total = amount + 200

H

IrRERONE
9 f(rap==1){
81 total = total + 250

H

IEIA AR DEH
10 total = (int) ( total * 1.08 )

I IA T i

11 printf ( “&Et (Bi1)=_3%cMn"  total )
12 return 0
i

X 3 fE (6) -1
Figure 3 Question (6)-1

44 TFoh—b

12 pgtracer 2L 2 HPEMEICET 2T v — %
Ehg L7z, Trr— hOBEBE, AEERTFEOREICE
T 5 LMY 720 OB, ZOMmoREICET 2 18
M7= OFEYRER, fRE LM, WEOHSE,
pgtracer 17w 7' Z I v 7 EICHE AN, IREICED M E
ol BHEThD.

5. 2017 K TRITSIVJERIICEITS
pgtracer ZFRA LB ERENREH

2016 FEDEREIZ LT, 7 /T 5L FL—RAKRDR
WENRIET DIIBEIL, FAERHELNEEZ T D Z &R 00
STz, TO, 2017 FEOEE T, FEOANERE
AV, BIFoF#b Az £/, HEOBEXZHfkICT
57012, BEZ LAV EHRE L.

(1) 12OBBISHEITEIROBEDLELRET 5.
(2 EXNFEHEZRRTL-OOMEIX, ELLM—AD
HOREEET S.

FL—AFDORIEEITOWTIE, B E Lo WSl DL
SMTE, ZORIMGR EICRIKEERELTWAD. T,
b N B L EBITATZOTHDE. ZNHDORIKEIZ
DNTHE, FREHE LTI T LA,

2016 FJE L [RIRRICEZ DI N—T12 L - C, BEER L
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1 int month ; /8

HB®DAN

2 scanf ( "%d" , &month ) ;
INB~12BZE I~ M ENCERTS
3 month = month % 12 ;

HRICEU THSERR

4 switch ( month /3 ) {

4.1 case - printf ("E\n" )

4.2 break ;

43 case - printf ( "F\n" ) ;

4.4 break ;

45 case < printf ( "E\n" )

46 break ;

47 case < printf ( "#n" ) ;

48 break ;

4.9 < printf ("ANIS—\n")
}

5 retum 0 ;

i

4 [HE (9) -2
Figure 4 Question (9)-2

OB EIToT-. MET 077 MIFENARFITH -
leo7a g LEfiols. 12 B OREIZHONT, 1EHT
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M (M3, K4 LzxolE® (F7, £8) &x7.

2017 41X, pgtracer ~0) = —F B EFk IS I OF pgtracer Dfif
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o, e, PL—ZAROBEE AT E RV AT
L7, BENTELZOEOTACHEEMEIZ FL—2
KEHNDZ T, b L—AROEEOHMEN EE2 - 7.
F 7z, FREFERINIC pgtracer O RIEIZHER Y FHTeIFE] & e fr
T&EEIRH T,

HAYE O AR REPICEK L, by CHRE R
A FEN A FFODT 7o, MREMRIIROREETL L
FREHIRPNIC NG L 720> To B O F LT 4 — X720,
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# 9 RBEMERR L B OZ
Table 9  Average Difference of Exam Score

2016 E &
fiR B ¥ N RAITHIR i 7
FT 15 68.53 71.00 2.47
1~ 36 74.67 75.56 0.89
0 51 71.43 71.25 -0.18
2017 4
fif B K NS % [ FAER 7
FT 97 79.85 75.34 -4.51
1~ 7 67.57 61.14 -6.43
0 1 92.00 82.00 -10.00

F 10 HBFEREOYERE R & iKm R DA R
Table 10 Average of Right Answer Ratio of the First
Attempt and the Attempt with the Highest Score.

2016 4 2017 4EJE
W] fife 2 BRSP4 0 62.6 84.6
I A R 82.2 99.0
iR 25 [ B oD -4 1.50 1.85

fiR s, FV~X%@@%E,%%@%%E,ﬁ@®®§,1
Bl B #EHEICE L2 PR, TofoEIcE L
1m%%t@®$ﬁ%@,fmf?iyﬁmmﬁ%%ﬁﬁ
RETHD.

6. EE

6.1 FEDFEITRHCHTIER

BI50%, SHFHREOEIRERERL TS, 22
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L 3 M OfEROYY Z 74, 2016 R 1T 10 [A], mni
FEIX 12 Bl AR A HE L QN DL 2016 47 B I3 fiE
MRS, EnZEEBES Z & »%éﬁ#ﬁ@bk.%%¢
WIEABA C potracer ORIBEAZ H#iPH & L7720, %W R
AT {55 (6) £ TIMRET AN NN, ThLl
BRI L, X COMBEICEIZ LFAE 14 T
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fRETBIE R AT D & AT EREMD 2 43 BL T TRAD
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2, EEZHERL WD EZZOND. ZOX D RfRED
BAIE, 2016 LEFE D 16.4%7 5 2017 LEE 1L 5.6% & L
TWo. F7o, 2017 FEOEK TIE, HETICBNTHIE
Br B b bEF4EN, BEMIC pgtracer O H E 7 E
IZH D MEeR T B BIER T X T2,

L EX 0, 2017 FEE CIXHEORBEITHINLE SR 2
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Figure 5 Average of the answer ratio of each week.
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D, FOMBEEEET L ODITEE LD ENRDhoT.
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Figure 6 Understanding of Trace Table
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